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communities in China: perspective of organisational learning
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ABSTRACT ARTICLE HISTORY
Studies have examined teachers’ experience of organisational learning in Received 31 October 2020
school-based contexts but have seldom investigated teachers’ cross-  Accepted 12 March 2021
school leaming processes. This paper explores the dynamic processes of KEYWORDS

teacher learning in cross-school settings led by local teaching and Teaching and research
research officers. Qualitative comparative case studies based on organisa- officer; teacher leaming
tional learning were conducted in China. The findings showed that, due to community; China;
different contextual factors, the cases showed different learning cultures organisational learning
but shared several similar learning mechanisms. This article concludes by

presenting a ‘context-learning mechanism-learning value’ framework for

understanding organisational learning in TRO-led cross-school teacher

learning communities in China.
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PHYSICAL REVIEW PHYSICS EDUCATION RESEARCH 16, 020130 (2020)

Using machine learning to identify the most at-risk students in physics classes

Jie Y.mg Seth DeVore,' Dona Hewagallag‘. Paul Miller®,
Qing X. Ryan®,” and John Stewart®"*
'Deparfmm: of Physics and Astronomy, West Virginia University,
Morgantown, West Virginia 26506, USA
"Depar!merﬂ of Physics and Astronomy, California State Polytechnic University,
Pomona, California 91768, USA

®| (Received 28 July 2020; accepted 29 September 2020; published 28 October 2020)

Machine learning algorithms have recently been used to predict students’ performance in an introductory
physics class. The prediction model classified students as those likely to receive an A or B or students likely
to receive a grade of C, D, F or withdraw from the class. Early prediction could better allow the direction of
educational interventions and the allocation of educational resources. However, the performance metrics
used in that study become unreliable when used to classify whether a student would receive an A, B, or C
(the ABC outcome) or if they would receive a D, F or withdraw (W) from the class (the DFW outcome)
because the outcome is substantially unbalanced with between 10% to 20% of the students receiving a D, F,
or W. This work presents techniques to adjust the prediction models and altemate model performance
metrics more appropriate for unbalanced outcome variables. These techniques were applied to three
samples drawn from introductory mechanics classes at two institutions (N = 7184, 1683, and 926).
Applying the same methods as the earlier study produced a classifier that was very inaccurate, classifying
only 16% of the DFW cases comectly; tuning the model increased the DFW classification accuracy to 43%.
Using a combination of institutional and in-class data improved DFW accuracy w 53% by the second week
of class. As in the prior study, demographic variables such as gender, undemepresented minority status,
first-generation college smdent status, and low socioeconomic stas were not important variables in the
final prediction models.

DOE 10.1103/PhysRevPhysEducRes. 16.020130

JE3C Mk : https://journals.aps.org/prper/abstract/10.1103/PhysRevPhysEducRes.16.020130
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Abstract

In this article, we use eye-tracking technology to analyze the eye movement differences in cognitive maps
between high and low level map-based spatial ability participants, revealing key factors of superior spatial
ability. It is found that focusing on the perception of spatial structure information, constructing and
manipulating complex images psychologically, and positioning by spatial relationship with reference
objects are three key factors of superior spatial ability. Based on this, we developed the teaching strategies
of geospatial ability to provide reference and suggestions for the education and evaluation of senior high
school students' spatial ability.

Q Keywords: SRR EREERTN senior high school student
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Abstract

This study identified five subdimensions of spatial habits of mind—pattern recognition, spatial description,
visualization, spatial concept use, and spatial tool use—and created an inventory to measure them. In
addition, the effects of GIS learning on spatial habits of mind were investigated. Pre- and post-tests were
conducted at the beginning and end of a semester-long GIS course. The results suggest that the inventory is
a reliable and valid instrument for measuring spatial habits of mind. Analysis of student responses revealed
that completion of a GIS course enhanced their spatial habits of mind. It is believed that this research is

relevant to a wide range of disciplines whose practitioners are interested in spatial literacy.
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ABSTRACT

The primary objectives of this article are: (1) to conceptualize teacher dispositions related to teaching
spatial thinking in geography classrooms; and (2) to propose an exemplar assessment that can be used to
prepare teachers who are disposed toward teaching spatial thinking through geography. A detailed
description of the construction procedures and potential uses of the assessment are presented with
suggestions for future research and applications.
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